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(54) PHOTOPOLYMERIZABLE COMPOSITION AND ELEMENT FOR REFRACTIVE INDEX 
IMAGE 

(57)Abstract: 

PURPOSE: To obtain an element with an image area having a refractive index different from 
that of a non-image area after exposure to chemical radiation by using specified components in 
a specified weight ratio. 

CONSTITUTION: This compsn. contains 25-75wt.% solvent-soluble thermoplastic polymer 
binder, 5-60wt.% liq. ethylenic unsatd. monomer and 0.1-10wt.% optical initiator system initiating 
the polymn. of the unsatd. monomer when exposed to chemical radiation, has high shelf stability 
and forms an index image when exposed to chemical radiation. A photosensitive element having 
superior sensitivity to chemical, radiation and forming a high luminance hologram is obtd. using 
this compsn. 
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4^*1/. #S^^T'«/cn-5A^«3. C©g¥©|5l 
50 -X«S^o/tg)5^©2oX«^-nJW±=Sr$WL-C^r 



13 

iur, xttc©s©«fM*«*±«^r^-r*c 

- ;«7xr.;K T * y JlWt p->DP7x-;k 7#y 
;l/82-7*-;H^K 7^ y JI4S2 — y ^s^fx- io 

xFtS/I/-F7*yi/-F, T^y;U»2- <p-£ 
pu^x x^;k Tt? V JlWt'<Zs$>)l' % T2V 

>m2- ( 1 -*:7*P*-» x^;k 2,2-^ (p- 
bFPt^x^) ypA>i/7^ y U- rXttS^ 
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y **y P+^>-2 - fc FP+^7'Pt'Jb) x— rvk 
f- r vt/p^- t'X7xy-;b-A0y (2--rf**y 
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h*2/l/-h7>yi/-h % T*y^K2- (p-^p 40 
7^'J;«p-^pp7xx 
7^'J«7xx;K 7>'j;H2-7xx;l/i^ 
tX7*y-;l'-A©y (2 -7*y P+^>x^ 
;t/) x— 5^k xF+i/;Wfcb^7x/-;l/-A^7^ 

yu-k tof(c7*';;«2- (i-^^^p+->) 

6ttN - ^iil/*;^!/— ^;H-**^«7 6«CJ: 9 Journ 
al of Polymer Science: Polymer Chemistry Edition ,18 
«,9^18H (1979) fcPR*SftTl>*J:9ttX^U>lS 50 
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7* y;U^>a?^PP*7^x;l/ ; 7 ^ y ^2 ,4,6- 
F'JT'P^xXjK ^7x7-Jb-Ai/7^yU- 
r : 7*y^»2- (2-^7^P+^) x**;itf 
KN-?*x;UvU>f * F©J:5&»2©H{M«K*± 

? xx;u x ? x ^?^;k ^^-p^Sa 3o 

*r©3f»«as«:wr*^?p5r«R, mwcrn 

c©«©aa<rte^JWtt, ^pi^t4©^nj^tts^i* 
r*&*s. *ar*xtastca-&-ttrflEwr*c43&Jr 

yWJfe©*^*'* : 7^ ij hR&Tfry r ~ 

TJM t A'T*y u- hxx^ao«tt«^#aof-f > 

jr-jKU^-, Witt, #Uy jr^yjl^y^jb&DW 

yy a?^ y;i/gjx^ju ; *j*y t-jn^fJk #tfitt, 
#yiHRtf-Jk tfvgm/TfVfr&v-fr. #y» 
i/^*^y«t^ii/M»^«s^ysii:^ 

y«Jru*>: 7^^ ^x>roV v 7*u >l^ftSl>'ftl 
^S^Sff4 , ooo- 1 f ooo , ooooTOfl^FK* £ * 
y ^ y 3-;i/©iS^i^ y iftxf i/> ; x#**/ft 
^ v 7* y hXB^ >j mtwt 

Sx^+Mti ;#!>75 F, Witt, N--*h*5o* 
^ji/3f?y^*if^^ix>7^^5 K ; "feji/p-^x^f 
;k Witt, •feii'P-XT-fef-F, ■fe;UP-X7*fe7 x 
- Mf*jx*- FSO , t;l/P-^7-fer- h^^u- 
h ; t^P-^x-f*;^ Mitt, y ^Iz-fe^P— * v 
^Wcx^;H2Jl/P-x ; h ;ifeWc^< 

yt'x;i,7-fe^-;k Witt, ^yb'^T-^^^R 

^W*^»S^m^f*tt, *B»«F3 f 458,311*R 
U*H»ft4 l 273 l 857*K:iH^SnTCi*fe©*ft*r 
£ G *D f KHWW4 f 293 l 635*PK%3hTl»*lBM 
£#*££#J (cn6©fc©te©tt, #«S3R4LTM« 

49m©*aft^«4>^r«©{c«K:mftitd 

^Jtt, ^l/P-X7^7"- r^*^~ rfi^ft; #yy 
^^y;H^^Jk ^ y;l/^^^;U/^ £^7 y;l/g? 

sov ^^y *>wt z y ^seyi^»**Er7 

^;i//7 * y ;u^Xtt^ £ * y ;^c 2 7>ru+;i//7 
* y ^Xtt-^ ^ * y ;u^©3 7t:fi^<* ; # yftKtf x 
;b ; #y trx;U7-fe*-^ ; 4<y ^x;U^^-^-;i/ ; ^ 

*s^WMBSisa*©*«i*«. «ftn*^-r^c<t^r^, 

ioo°C<t:O^C^^?:WT^?Sf*, x^u>3^F^«Ht 

^3T*^ 0 c©#ami. ^ ^x;b t ^^y^^>. -r 
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y^S^v-*^;K 1,5— ^>^>^*-i!/SPT^ 

ifU>^j3-;^7^yu-h, 1,4- 

-K ^*^^U>^yp-;t^T#y U~K 1,3 10 

u-K yy-fea— jn?r*y U— K hy^P-;U 
^da^^^'JU-F, ^>i?x'J^ y h »J7 
^y K #y^^^x^;Hb h yyfa^yoA 
>h yr^y h&o'h yy » *y u- r&tf*H# 

flF3,380 I 831it 1 K:BB^SftrC^3B»{fc-&«BJ, -<>£x 

yxyh-^f F77^yi/-F, hyx^u>^yn 
-;i/^T£>yu-K h'jx^i/yy^-;^^^ 20 
y u- K tfytf+s^Pfcr-rt/ h yy^a-^^o 
^r^yu-h (462), i^i/>^y3^^^/7 
yu-K ^u>^y3-;i/^^^'ju-h, i,3 
-^a^*>^-;i/^^^^ y K i,2,4-:/£> 
hyt-^hy^^^yu^h, 2,2,4- h yy^ji/- 
i,3-^p/0^;*-;i^y £^ y K 
x y h y ji y k ^>^xyxy 
f F7^^^yi/-K h y^^p-;i/yoA'> hy^ 
**yu-K i,5-^>^>^-^^3?^yi/- 
K 7 7;n^7y;k y;i^iH,iH-^— 7nn 30 

^^?;U V .X £^ y^lH,lH,2H,2H-^^-^PU^^ 

twci-tfx;i/-2-t'oyyy> 0 

;i/+u>^yn-;i/X« 1 ^iocdx-x^M^cd^ y T 
X»#y7;i/+u>^y a-;u^r^ y K &ckc 40 

f^>^-^7^yu-h 4 r^y;i/^ 
-/v-doi^=.jk h yx^u>^y n-ji/^r^ y u- 

>^y3-;^^^yu-K 7^y^ixh^>x 

r^>x^;u v x r =^>>Mb r yy^n-jl/7'PA>(3[) 
Fy7^yu-Fxxf;i/, 1 50 
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pyy^>mt5o 

yr^>, 3oi-C(DMism5^fa3?fI, 
^RaWffii nj*ffiftefllfc lUffite r <$/c *i -5 3&> 15 , 

£ < , ^cmi2 ^xiz?n\x±<Dm<Dmmt*m{iL<Dj > 

f»njffltt*^x«>f>*-^yv^r& 

>m^fc. mjHcmm* r^yn-hy/k 
u>ffi, r^yjbBL ^^^yii/ts^xxT-;^ 
©ftl^ft;Mtrxyf>Si^ft, ftffctf 
xyf>/7^ ynx hyji/; t'^yf>^ny F/y 

y u- hs^'^t^y^^ym^tr^^fi^ 
(*; #y*fttf-^so9«^f*, #yt^;u 
^py K/T-fey- h ; # y fc^;U-^>lf;U^r? a v 
m^it. ^$^x>/7^ypxhy;K 7^ypxh 
y;u/^^^x>/x?u>, ^^^yu-h/r^y 

PxFy;l//7 , ^^x>/X?U>*i^ 2-^P 
p^^^x>-i,3M^ v %S{brfA, twcx^u 

?l/>^p^ftl^; rj^yx^^;u, 
H0(CH»)„0H (^tpnB, 2-10CDS^r*>€>) wyy 

^u>yy afewc ( 1 ) ^*-y*t fpt U7 ^ 
tA^>iso f fi/7 Z)im* (2) ^u^^ji/ 
^ v >f 77 duUgtRt>'-te>>^>BL (3) rl/7^;H 
aaf-fe/<^>K, (4) fl/7j?;l/iMVV7^;l/B! 
©JSJS^^6»3§3tifcfe(D, ifeoffic (5) g[^y 
n-^US^ ( i ) f-U7^« v ^V7^;HRc;-i2A 
^>iS^ (ii) fU7^«, JVVZJVWi. -fe/t*,/ 

>iso # 7 ^ f >^ e>Ki§ ?nfc3#yxxf ;kds 

^;t^P-^x-r;k ^)l^>t»V^ 
;l/P-^ ; >^y N- t'^;U^;U^*y-;USC>*-ecDfta^ 
# ; j£^H.^7^r^?7 8 <£ 0 Journal of Polymer Sci 
ence: Polymer Chemistry Edition .18^ .9-^ 18M (197 
9) *ig^3nrc^J:^^c^;b/<y-;^Wfi^o 



C9) 



17 



^-ra^a*^* hjugrtnc*^ h;i/Sie*e«r 

fb*«rc**BlftXtt*W!»**y> 4 mui. 9,10 
-T>x^ + ^>, i-^an7>X7 + />, 2-^7 
pp7>^7+^>, 2 -^?;i/T>x^*y> % 2- 

>, 9,10- ^^^>X U> + y 1,2 OX7>X 

1,4-^7 h + ^>, 2,3-^PDt7 h + ^>, 1,4 20 

^;ut>x^ + ^>, 2,3-^y ^;ur>x^ + 
2-7x^7>X7+y>, 2,3-^y ^JUT 

^hU^AJS, 3-^aa-2-y^ib7>X7 + y 

U-r* + ^>, 7,8,9,10-f F7t FPt7^t> 
afeWCl.2,3,4-^ h^t FP^>X (a ) T 

>x^>-7,i2-^*>£^t& 0 rac<Wfflr* 

St><D*S*4*«) ^7RH#f £ F2,760 f 863*|B$g$n, ^ 

2, 850, 445;2, 875, 047;3,097,096;3,074 f 974;3, 097,097; 
3,145 ,104SCf3 ,579,339*88^341^1^ feOO J: 5 
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^<>Vy \ *ffl^f*F3, 427, 161;3, 479, 185; 3, 549, 

367;4,3U f 783;4,622,286;afeD f «:3,784,557*fetg3^ 
Tl>£*iR ^-£^2,4,5- h 'J ?*,r.;M 5 2V 

Adv. in Photochemistry ,13^ ,P.H. ff* 

Y — ^ X>X X — 3 — ^ 1989, 427^487M 

i^T^^o I^^CtKB^K : 4 i 341,86(>^CDV^P^+ 

HS&SItt, CDM-HABI. SP%, 2- (o-^OP7x^ 

4,5- trx (ni-^Fti/7x^H 

2fi#;o-Cl-HABL SPfel.l' ~ tf-f 5 £V-Jk 2,2' 
- t'X (o-^PP7x^l/) -4,4' ,5,5' -fh7 
7 ; MtfCCTCTM-HABL BP^> 1H- ^ S 

Jk 2,5-tfX (o-^PP7i^Jb) -4 -3,4-S^y 

fi*«F^-. Wtti, 2-y;i/#^h-<>X**U*y 

D f *S^#i^3, 554, 753; 3, 563, 750; 3, 563, 751; 3, 647, 467; 
3,652 f 275;4,162,162;4,268,667;4,351,893;4,454,218; 
4, 535,052 ;3£WC4, 565,769 (-€*<D*J(D*5CD«, ##X 

DBC BP%. v^P^U*-/^ 2,5- t'X { C4 - 

DEAW, BP%, 5>^a-<>^^>, 2,5-fcfX { C4- 

S^h + t'-JDL IP%, 1H--Y>^>- 1 2,3 
-^tFP-5,6-^F^>-2 - C (2,3,6,7-T^h 

^ t KP-m,5H-^>V r Ci,i3 +/»jy>-9 - A 
;U) y^u>3 - 



(C 



H,CH,) ! N-^^CH=^^CH-/^-N(CH 1 CH,) 2 
CH, CH, 



DBC 

Q 



(CH,CH,),N-^^CH=^=CH-^-N(CH,CH,), 



DE AW 



ch 9 o >^_y 
^m^m^htc^icnimm^mhx^-c^. -aim 

o o 
II II 

R,C(OCH,CH,) x OC-R: „ 
R.(OCH,CHR 4 ) z OH 

(SSfR^O'R, ©*J©*>©B. 1 ~M©R*JBt?<Z>7JU 

T^+JUa-C*^. R.B. HXBCHT&&;xBl~4 
-C*£;yB2~l0T?*»5. zBl-20tfe5) . »6t 

^'J^' 30RO'«KhUX (2 -x9Mt/^*->;U) r 

:/ y u- K t v> eisWtz/x. y y ^ 30. 
^CcjUtM h * (2 -x^A^*^*) ftttmxh 

1*3,854,950 VCWfflmiCfflJKtlbtlZ) 
B. 7 - (4' -?PD-6' -^-IW7 5/ - 

r ,3' ,5'-hyr^>-4' --f;i/> 7^3-7 

K©3Rffl!|tfi: 3,854, ssorPffifnZinX „ 
Wffl&ll&^^JB^©^©*^-^ : t KP*-/>. 
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h yx5 L u>i^y n-;Ut*x (2 -x^-^-y-yx- 

y (x^u>yy a-;u) , #y (x?u>i"j3- 
;U) y?jux-?\ik -/y^afW^^i/y, *?4v 
^□t%t7$i/>, *y (^nb , u>i";a-ji') . 
V VBBMfVteVJH,. 7yf>^S/ifJl, -k^>m 
i?x^>k Z.*<y fr h itH)^, 

hy^ (2 -X^Jl/^*i/;U) , ^yi?* (Brii) * 30 
10 CC^HsCOCHCHz^OH;) , afeDftC^U^a* 35 (CnHi, 
(OOt CH ), 0 OH) $Sat & o C tl h aJWffl<D& < B& 

0 o 

II II 

RiOC(CH,) y C-OR g Xit 



fcfP#P-;l< t Uis^Mffi. t7f;l/7;>, 
20 tiff— IS, 2,6-y-=«:/^;l/ 

p -i'UV-A, 7xyw>, t'yy>> xhp^ 
>-fe*>. yxFnot'>, p - hJi'+y>SO'^P^ 

x-;^ Avr*©#H#flF4,168,982 (##^KiL/r 

Bj?«f#&cg&Aft£>ft£) ctJietg^n-cos^xi-ny 2 
k ^ -it^ifAo & ©fc-a^-r 5 : 2- Jl**:/ h > 

2-^W7'h'<>-/f7 , ;Hl#; 

^HlSf^.sgo.gge©*^^ i8~58!ff (##^®;<b 
ur^*icfflAne»tis) ^s^snri^ (a) x 

(b)iXfJK (c) T^3-;l/. (d) 7 
(e)T-fe^-^. (f)7;bftKSC/(g) 75 

tt. ^-^T-©*H^fl*4, 326,010 (MMil/tW 
40 B^y^^P^i? h>T*-5„ 

5~60%. »MK:Bi5~50% ; P§^S«Jo.i~io%. 

KB1~5%;:*§^SIJ. 25-75%. 5f®tCB45~65% ; 
?MW. 0-25%. S?iiK:B5'-l5% ; liO'tCffe©^ 
0~5% o 

50 njmti.'SS'J. ffl<£jn2ftfj:^frgK)OEASitorj:^®.mmffi. 
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WcM»©feOT*^/c : ^oo^^> ; ^*P 
P^£> (80— 831%) , ^PDsfOl/A (10%) 

• y (5—io%) ©fi^BJ ; ^H^^aa^i? 

> (90-92%) Rtf2--72s> (8-10%) 0 ftflBiS 10 
IIKItffcTJUS-** (ffitt- 1 ) i^P7F^77® 
33ftfci|ifi#7m£|£l>-C v "T^r(DS«(DJSR^tt. 

Y&Z-i-J?* 50-75'CK:-fe? h3ti/ci27 F© 
£;t/*W (Talboy) ©P-£-£ffifflLT8fpm©^x 

^astr*yxfi/>fi/7$i/-F C^p^-^ (cr 

onar) • C72X«400DW^- (Mylar) • ] <DMmy 4 
i*&©l¥fiE 

©**3»U K»^RC«3^ffi©lffltt«0«K4Ur 30 
If-© 2 OOT^n y ^ - ^-Aflffitf- A©3^^C*5W 

*SttWi*K:J:oT»^*s»6*ifc. 0#M O tf-AS* 
*tbJitoJ:*l:ltC«fcn, ££*f3£fite 3 -lOrriW/on 2 © 
Iitio/c e S^©B:St3:feJ:^lan'Cfeo/c 0 S 
#B#Wtt. «(c<£-ptS&4^ teJ:*l#HB&>©« 

12.5— 2 l 000m3/crf©^7fetCtB^b/c o ± 40 
1&Ltc&m3t<D$}lft&. C©2 0©488nm©U-1f- 
t-AO-MfiWLtW(C 1 -2#©5£#il#£ 

x f V v ?? + - h urj-^-^snti^ 

T^-r ;b2i2>^ «7 - J - £ -£JBt>T £ - 3 ft 

1000*. IP^, rrrn&fc 9 90O-110a£©^5SJ§^ifc£W 
UTC>£ 0 @£r3» (77) MlS^iliSL/cft©S^ 50 
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fc^-A&g[ (i d iff) ©J£: 

77 = Idiff /lo 

^■T^Ci^r^/c XP-> (Sloan) DEKTAK 3030 

gl^a 7 y j? y > y»*XB ^5 •) >R^> t 
— 7 (Brown and Sharpe) ^rx^975mT-P U — £ 

SWSCcoc^, BuCc^sn/cny^^^©^ ^^;!/ 
L T $J5£ $ ft fc@»WWKtf »M©ff 3 * 
6IB^3ftfcIiIJf«^*®»T*^ill*H'©Lfc 0 

bht 2,6->^-HifS^^;u- 4-^^Jb7xy-;l' 

CAB -feiUP-XT-kf*- F F 

ftJt/tf-fe? hXL-27 (Carboset) # y O^^U^K 

^ ^;v/r * y ?^/r * y HfW 

■40,000, I§fiffi80 v Tq 53°C 

^ h 525 #y (^^^'j^^/r^ 1 ; 
;^x^;u/T^y^K) *fi 5 F^^S20o l ooo, ®e 

fffi80, Tq 37°C 

O-Cl-HABI 1,1' -^^^ik 2,2' -t'X 
[o-^nn7x^;l/] -4,4' ,5,5' -fh77x^ 
;CAS 1707-68-2 
CPA 'J«P -^PP^^jz.;!/ 

cp 19-y 90:io^y (y^i' y;u 
K) 

dda i t io-T r ^7>^^— ^ y h 

DEAW 5>^P^>^y> v 2,5- 1'^ { C4- (>>X 
?MUT5-/) ^U>} ;CAS 38394-53-5 

i/J b*is - 301 1H- -Y>f r >- 1 2,3-^t 
KO-5,6-^ F + ^-2 - C (2,3,6,7-7* F^t F 
P-1H,5H-^>V/ Ci.lD +^ *)i»-Q -J)l<) J* 
U>3 - ;CAS 80867-05-6 

x^^^-T F* 2008 (Elvacite) 98:2^ y (^ 3?^ y 

;ugfy^;u-y 5?^y;UK) ; ^fi=25,ooo 
xjw^-r F* 2051 ^y (y^^yju^^^^) ;^ 

= 350,000 

1H.1H-PFQA y >»!/^lH,lH-/^-^;l/^P^*^^;b 

lH,lH,2H,2H-PFrm y ^ ^ y ;I/^1H,1H,2H,2H- ? 
;l/^-p^^7^;l/ 

MiQ 4-^ F + ^>^ ^ 

MBO 2-^;l/^7^F-<>X^^-y"V r -;l';2-^<>X^+ 

JU^*-iI/;OVS 2382-96-9 
WC N- ¥^)l*J)lJ* V— )\s ;9- )ls ;CA 

S 1484-13-5 

pa y ^^;U;2-^p^>M, 7x^.;l/i^ 

7^;l/ ;CAS 937-41-7 

P0EA TV V)l>&2 -V * y*risX.?-)l>\Cfi& 48145-04- 
6 
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TCTM-HABI IH- ^ # s /~J\s s 2 , 5~ fc** [ O - * P P 
7x~JlO -4- [3,4-^^ h+^>^ x^;lO 2 
Sft;CAS 79070-04- 5 

TDC h ■Jxfb>^ij3-;l/^'J h ;CAS 106- 
10-5 

TDA h l J X^U>^iJn-;l^7^ U h ;CAS 1680 
-21-3 

TMPEOTA X h+J/^th V>f P-;^OA>© h U 
7>'Jb- hXX-r;b;CAS 28961-43-5 

wim h ?a-^?a;<> h y^*** y h ;2 10 

— Jl> b V J $ 2 U h ;CAS 3290-92-4 

atjsMA— i 

hv>o\B# 531-1) s -^*ifTU-;i/tr-r * 

fc:78<j©^*auy £> v 12. 5q (@#<E>50.4%) CDCAB 

531-1, rL5q (46.4%) <D#fif* % 0.45g (1.89%) <D 20 
MB0, 0.3q (1.29%) <Do-C!-HABI> 0. 07—0. 28% O DEAW 

(J¥5k:<£-dT^5) S^^nny^>im««u 

/c0.0025qCDBHT o 

*WH JBSr** JP * ( $ DE 



P(xlOO) ?D>) (%) 



A 




0.24 


14 


3.0 


B 


h y jc^w>^y 3 
— ;i^y ^ y u— h 


0.28 


38.1 


27 


C 


h y x*-u>^y n 
~;u^y^ y i/-h 


0.30 


66.3 


78 


D 


h 


0.27 


49.5 


39 


E 




0.30 


49.5 


48 


F 




0.18 


50.8 


21 


G 




0.13 


48.8 


10 


H 


h 


0.24 


53.3 


37 


I 




0.20 


53.8 


27 



30 



40 



ttmm j~~o 

mm^mic i ox«^ftfcLk©:? x * s * 

ismzm-rzmfSffl&fflfn-rz. ztmWA^- i ©*§£•© 



S^f 6- 100 82 7 
24 



m 



„ ff 3? ( 5 DE 
(*100) (%) 

rt'JU?-^>te£-»J) 



J 




0.52 


30.5 52 








70:30#y (^uv-p* 


K 




0. 16 


60.9 23 


L 


7^ y^ss 




0.28 


20.3 8 








75:25^ »J(xfi/V-7 
^ij a-h y^) 


M 


7* y^ss 




0.31 


64.8 71.5 


k? 

M 




0.46 


20.3 21 


0 


^ * ? y JUf 




0.15 


22.9 3 



mi 

^© i 9 ±tc^ U fc— flfttftfEtcSE o •C^a^MfiS^ 

5rPSfUfc:78q©y ; i'PP^$>. 12. 5q (@<$©50.4 
%) ©CAB-531-1. 11. 5g (46.3%) ©P0EA. 0.45q (x.8 
%) ©MBO. 0.3q (1.2%) ©TCTM-HABI. 0.070q (0.3 
%) ©DEAW. tytCyi'ODy ^>lm1{C^b/c 0.002 
5q (0.01%) ©luHCi 

C©ffi^^<5r±aiO/c-fl$^K:SE- 5 TSfflfiL'fc. C© 

ffl^©ii- .2z?u >©*$ig« . »js 3 titdmmmm 

O.OlO^rWLrtr^c PIDffl^©17.35 Z>Uls<DWM 
«> 0.011©SfJ^3n/cS5f^lB?:WtrL^Co 

0.070q©DEAW©f^^{CDEAW 0.040q€:$WL/7c:C £ 

l^t, ©ffl^«:a{K©ffifiS^©23.i5 fu>©M 
M«« 0.010©lte3nfc«*T^P^WLT^7c. 
^13~14 

*^ffl-r ^ ffe© wffl tzmmt* m^-r z. 

P0EA©f^«3{Cfte©*M^tt#af*©CKO7>\ 

&Dtiz<cmm.*:m^'zm 1 ©^(cse^. *^ohi 

©^©^^^©Wffltt^^bfc. 093^4(c*jW^ 
DEAW 0.070q?:^WL'rt,ifc : #J5~11(C*J 
WSifflfiS«»W. DEAW 0.040q?r^WL/ri^c : X#ll2&. 
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